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DESCRIPTION

ELECTRIC JUNCTION BOX, MOLDING AND
PROCESSING DIES THEREFOR

Technical Field

The present invention relates to an electric junction box and molding
and processing dies therefor and, more particularly, a technique for making a
wihdow fbr exposing bus-bars in a case of an electric junction box in which the

plurality of bus-bars are covered with a resin case.

Background Art

For instance, an electric junction box for connecting electrical
components of a vehicle, such as an automobile., has been proposed in PTL 1.
In the electric junction box, a plurality of bus-bars making up an electrical circuit,
are insert-molded in a base member of a resin case. In order to facilitate
positioning of the bus-bars ‘during insert molding operation, the bus-bars are
formed such that adjacent bué-bars are connected together at appropriate
locations. After insert molding', a connection is cut so as to separate the
bus-bars from each other. Desired electr.ivcal‘ circuits are thereupon made in

the base member of the case. According to PTL 1, a window for exposing the

connections of thé bus-bars fo be separated is formed in the base member.

MQreOVer, in PTL 1, terminals for use in connection with another

electrical component are provided in the electric junction box by standing
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upright the plurality of arranged bus-bars. And, a window for exposing the
plurality of bus-bars is formed in a connection portion. The plurality of
arranged bus-bars in the connection portion, are supported in a cantilever

fashion along edge of the window.

Citation List
Patent Literature

[PTL 1] JP-A-2010-46835

Summary of Invention
Technical Problem

‘Incidentally, positioné of terminals of the plurality of arranged bus-bars
must be set to positions of terminals of electrical components to be connected.
For instance, the plurality of terminals bf- the electrical component to be
connected, are placed with a displacement in order to prevent from interfering

with each other. Accordingly, the terminals standing upright at respective

- extremities of the plurality of bus-bars are placed with a 6orresponding amount

of displacement. In this case, a length (an extent) to which cantilever portions

of the respective bus-bars are exposed along the edge of the window varies. )

Ihcidentally, the iength of an exposed portion of the respective bus-bar
exhibits a function of absorbing vibrations. In a case that length of the exposed
portion of the bus-bar is ,exceésivély large it works against a deman_d fqr a
compact device. Accordingly, a conceivable Wéy is to make lengths of the

exposed portions of the respeétive bus-bars identical with each other, to align
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the edge of the window supporting the respective bus-bars in a cantilever
fashion to positions of terminals of the respective bus-bars, and to thereafter
form the edge of the window so as to extend at an angle with respect to a

direction of extension of the bus-bars.

However, when the edge of the window supporting the respective
bus-bars in a cantilever fashion ‘is formed at an angle With respect to the
extending direction of the bus-bars, a metal die for the window through which
the respective bus-bars become exposed is made such that depressed areas

which enclose respective bus-bars and raised portions 'which are located

" between the respective bus-bars are provided in a continuous manner. Thus,

an end on one side of the raised portions located along a border between the
depressed areas and the raised portions of thevdie assumes the shape of a
sharp edge. Since the strength of the sharpened edge is deteriorated, there is
possibility in that the edge is abraded by flow of a molten resin during molding

operation.

The présent invention has been implemented in view} of the
circumstances, and an object of the present invention is to prevent abrasion of
an edge of a window, which would otherwise be caused by flow of a molten
resin, in a die that forms the edge of the window supporting the respective
bus-bars in a cantilever fashion so as to extend at an angle with respect tp a

extending direction of the bus-bars.

Solution to Problem
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In order to solve t.h‘e problem, the present invention provides with an
electric junction box, cofnprising a plurality of bus-bars spaced apart from each
other, and a case made of a resin, covering the plurality of bus-bars and
including a window for exposing a portion of the plurality of bus-bars, wherein
fhe window has a first edge located at respective exposed portions of the
plurality of bus-bars and a second edge located between the respective
exposed portions of the plurality of bus-bars, apd the first edge is formed along’
a virtual line that is at an angle with respect to an extending direction of the
bus-bars, and the second edge is formed with a depressed area having a shape

of a rectangular triangle whose slope is the virtual line.

Specifically, each of acute edges of the die, which wili be abraded by
flow of a molten resin, is formed on one side of raised portions located along a
border between the depressed areas enclosing each of the bus-bars of the die
and the raised portions located between the bus-bars. Therefore, the
depressed area having a shape of a rectangular triangle is formed between the |
bus-bars of a molded product, thereby making it possible to enlarge the raised
portions outside the die; namely, a direction in which the window is broadened.
Thereby, the acute edges are nof formed on an edge face of the die that forms
the window supporting the bus-bars in a cantilever fashion such that an edge of
the window is extended af an angle with respect to the extending direction of
the bus-bars. Accordingly, occurrence of abrasion, whivch would otherwise be

caused by flow of a molten resin, can be prevented.

For instance, in a case that a die with acute edges is used when the
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case is formed from resin including glass fibers as a reinforcing material, the

glass fibers will collide with the acute edges of the die during molding of the

case, thereby abrading especially the acute edges of the die. The present
invention in which the acute edges are not formed in the die is preferably

applied to such a case.

In addition, since the acute edges of the die exhibit comparatively low
mechanical strength, the edges may be damaged upon contacting the solidified
resin or the bus-bars when the die is set or de-molded. For this reason,
applying the embodiment in which the acute edges are not formed to the

molding die is preferable.

When a connection for connecting the bus-bars is formed in the
respective exposed portions of the plurality of bus-bars, the connection is

disconnected after molding so as to form an electrical circuit.

Also, the present invention provides with a molding die compriSing at
least an upper die and a lower die fo'r integrally molding a plurality of bus-bars
which are to form an electrical circuit, to a base member of a case made of a
resin, wherein a frame portion ‘form.ing a window for exposing portions of the -
plurality of bus-bars spaced apart from each other in the:base member is
formed on at least one of the upper and lower dies, an edge of the frame portion
corresponding to an edge of the window includes a first edge located at a
depressed area enclosing the respective bus-bars and a second edge located

at a raised portion located between the respective bus-bars, the first edge is
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formed along a virtual line that is at an angle with respect to an extending

direction of the bus-bars, and the second edge is formed on a lateral surface of

~ the frame portion in a shape of a rectangular triangle that takes the virtual line

as a slope and that is raised on the lateral surface of the frame portion.

- According to this construction, raised portions on one side of the frame portion

of the die where the acute edges are formed can be broadened toward a lateral
surface, so that abrasion of the edges, which would otherwise be caused by

flow of a molten resin, can be prevented.

Further, a processing die of the present invention for Cutting‘ the
connections of the bus-baré of the electric junction box brings the exposed
portions of the plurality of bus-bars into contact .with a dice in which a mech
insert hole is formed at a position of the connectioh, thereby inserting the punch
toward a dice insert hole and cutting the connections. In the processing die,

the dice is formed along the first and second edges of the electric junction box.

Advantageous Effects of Invention

According to the preéent invention, it is possible to prevent abrasion of
edges of a window, which would otherwise be caused by flow of a molteﬁ resin,
in a die that forms a window by letting edges of the window supporting the
bus-bars in a cantilever fashion extend at an angle with respect to an extending

direction of the bus-bars.

Brief Description of the Drawings

Fig. 1 is a plan view of an electric junction box of an embodiment of the
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present inyention;

Fig. 2 is an enlarged view of an area enclosed by square 2 in Fig. 1;

Fig. 3 is a conceptual rendering showing a die used for mblding a
window shown in Fig. 1;

Fig. 4 is a conceptual rendering showing an insert die of the die shown
in Fig. 3;

Fig. 5 is a conceptual rendering in which a projecting side of the window
is formed at an angle with respect to an extending direction of bus-bars in
contradiction to the embo.diment;

Fig. 6 (a) vis a drawing showing a dice and a punch for cutting a
connection of the bus-bars of the embodiment, Fig. 6(b) is a cross sectional
view taken along a Iiné A-A as shown in Fig. 6(a);

Fig. 7 is a drawing showing a stafe in which all of the connections of the
bus-bars are'cut;

Fig. 8 is a drawing showing the dice used when the projecting sidé of
the window is formed at an angle with respect to the extending direction of the
bus-bars in contradiction to the embodiment; and |

Fig. 9 is a drawing showing an example modification in which positions

of the connections of the bus-bars are changed.

Description of Embodiments

An embodiment of the invention is described hereunder. As shown in
Figs. 1 and 2, an electric junction box 1 of an embodiment is one that
interconnects electrical parts of; for instance, an ABS (Antilock Braking System)

of an éutomobile. The electric junction box 1 has a plurality of bus-bars 3
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spaced apart from each other and a case 5 that is made of a resin and which
covers the plurality of bus-bars 3. | Th‘e plurality of bus-bars 3 are formed from
a conductive metallic plate. Terminals 10 standing up from the respective
bus-bars 3 are formed at tip bars of the respective bus-bars 3. The terminals
10 are formed so as to be connected with terminals of respective electrical parts
to be connected. The plUrality of bus-bars 3 are connected together by
metallic connections 7. . The connections 7 are formed at a position where the
bus-bars are exposed through a window 11 of the case 5 to be described later.
The plurality of bus-bars 3 are insert-molded into a base member 9 of the case

5 made of a resin so as to make an electrical circuit within the base member 9.

The case 5 is formed from; for instance, a glass fiber resin. The
window 11 for exposing portions of the plurality of bus-bars 3 is formed in the
case 5 The window 11 has an edge 15 for supporting the respective bus-bars
3 in a cantilever fashion. The window 11 is forméd at a positibn where the
connections 7 and the terminals 10 of the respective bus-bars 3 are.expOSed.
A pIuraIityvof through holes 12 are formed on or along sides of the case 5 so
that bolts can be inserted into the respective tHrough holes 12 and the electric

junction box 1 can be fastened to a predetermined position.

A characteristic configuration of the electric junction box 1 is now
described. " First edges 17 located at a position where the plurality of bus-bars
3 are to be exposed and second edges 19 located between the plurality of
bus-bars 3 at their exposed portions are formed continuously along the edge 15

of the window 11 of the case 5 through which the plurality of bus-baré 13 project.



10

15

20

25

WO 2013/047900 PCT/JP2012/075865

The edges 17 are formed along a virtual line 21 that is at an angle with respect
to an extending direction of the bus-bars 3. The edge 15 of the window 11 that
supports the respective bus-bars 3 in a cantilever fashion is fdrmed in
alignment with positions of the terminals 10 of the respective bus-bars 3. As a
result, lengths (lengths from the edge 15 to the respective terfninals 10) of
eqused portions of the respective bus-bars 3 can be set to the samé Iehgth.
Each of the edges 19 has a depressed area 23 whose cross sectional profile is
a rectangular triangle having the virtual line 21 as an oblique line. The window
11 is ehlarged in a direction .in which the window 11 is broadened by the edge

15 by an amount corresponding to the depressed areas 23.

Characteristic function of the electric junction box 1 is now described
along with a molding die and a processing die. The molding die used for
molding the electric junctioﬁ box 1 includes an un-illustrated upper die and an
un-illustrated lower die. The plurality of bus-bars 3 are supported in a cavity
engraved in the die. A‘ molten resin is poured into the cavity so as to

insert-mold the plurality of bus-bars 3.

As shown in Fig. 3, a frame portion 25 used for forming the window 11 _

_in the base member 9 is formed in at least the upper die or the lower die of the

molding die. The frame portion 25 is formed into a cylindrical shape that
encloses the exposed portions of the plurality of bus-bars 3. The frame

portion 25 includes depressed areas 27 which each enclose the plurality of

bus-bars 3 and raised portions 29 located between the bus-bars 3. The

depressed areas 27 and the raised portions 29 are formed at the position of the -
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frame portion 25 corresponding to the edge 15 of the window 11. The raised
po'rtions 29 are made in the form of insert dies sandwiched between the

bus-bars 3.

An edge of the frame portion 25 correspohding to .the edge of the
window: 11 is made up of edges 31 located at positions corresponding tb the
depressed areas 27 and edges 33 located at positions corresponding to the
raised portions 29. The edges 31>are formed along the virtual line 21 that is at
an angle with respect to an extending direction of the bus-bars 3. Each of the
edges 33 is formed so as to assume a cross sectional profile of a rectangular
triangle that has the virtual line 21 as an oblique line and that is pointed outside

an lateral surface of the frame portion 25.

Specifically, in the electric junction box 1 of the present embodiment,
the depressed areas 23 each of which assumes the shape of a rectangular
triangle are formed along the edges 19 of the window 11 of the case 5. The
corresponding raised portions 29 of the frame portion 25 are enlarged outside
the frame portion 25 along the respective d'epressed areas 23. Thereby, the
raised portions 29 each assurﬁes a rectangular cross sectional profile, and an
acute edge, which would otherwise be abraded by flow of a molten resin, is not

formed.

In the meantime, when the depressed areas 23 are not formed between
the bus-bars 3 along the edge 15 of the window 11 as shown in Fig. 5, each of

acute edges 35 is formed on one side of each of the raised portions 29 (a left

10
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side of the raised portion 29 in the drawing) along the border between the
depressed area 27 enclosing each of the bus-bars 3 of the frame portion 25 and
the raised portion 29 interposed between the bus-bars 3. The edges 35 are
abraded by flow of a molten resin and glass fibers during insert molding

operation, which shortens the life of the molding‘die.

After molding of the ele‘_ctricv junction box 1, the connections 7 of the
bus-bars 3 are cut. As shown in Figs. 6(a) and 6(b), the connections 7 are cut
with a processing die equipped with a dice 41 and, a punch 43. The dice 41 has
an insert hole 45 that comes into contact with the exposed portions of the
plurality of bus-bars 3 and that permits insertion of the puhch,43 at the position
of the connection 7, and is formed along the edges 17 and 19. The
thus-configured dice 41 is placed and brought into contact with a back sufface
of each of the bus-bars 3 as shown in Figs. 6(a) and 6(b). The punch 43 is
lowered to the connection 7 from above, thereby cutting the same. As shown
in Fig. 7, all of the connections 7 are thereby cut, and a desired electric circuit is

formed.

In the electric junctibn box 1 of the embodiment, the depressed area 23
having the shape of a rectangular triangle is formed along each of the edges 19
of the window 11 of the case 5. Hence, the dice 41 can be broadened by an
amount corresponding to the depressed area 23, and hence strength of the

dice 41 can be increased.

On the other hand, whenvthe depressed areas 23 are not formed along

11
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the edge 15 of the window 11 as shown in Fig. 8, there is possibility in that the

strength of the dice 41 becoming smaller than that achieved in the present

“embodiment. With a view toward making explanations easy to understand,

Figs. 6 and 8 show the dice 41 hidden behind the bus-bar 3.

In the electric j'unctlion box 1 of the present embodiment, the depressed
area 23 having the form of a rectangular triangle is formed between the
bus-bars 3, thereby enabling extension of each of the raised portions 29 outside
the frame portion 25. Since an acute edge is not formed in each of the raised
portions 29, abrasion of the raised portions, which would otherwise be caused

by flow of a molten resin, can be prevented.

In particular, if the die with the acute edges 35 is used when the case 5
is formed from resin including glass fibers as a reinforcing ‘material, glass fibers
will collide with the edges 35 during molding of the case 5, thereupon abrading
especially the edges 35. The embodiment in which the acute edges 35 are not

formed in the die is preferably applied to such a case.

Since the acute edges 35 make mechanical strength of the die
comparatively low, the edges 35 may be damaged‘ upon contacting the
solidified case 5 or the bus-bars 3 when the die is set or de-molded.
Consequently, infliction of damage to the die can be preventéd by adopting the

embodiment in which the acute edges 35 are not formed.

Although the embodiment has been described as an example in which

12
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the plurality of bus-bars 3 are connected together by the connections 7, the

connections 7 can be omittéd_.

Further, as shown in Fig. 9, the connections 7 can be formed at the
same positions in the extending direction of the plurality of bus-bars 3
Positional deviations of the connections 7 due to manufacturing tolerance, or
the like, can thereby be prevented, and the connections 7 can be prevented

from deviating from the processing die.

The present application is based on Japanese Patent Application No.
2011-214038 filed on September 29, 2011, the contents of which are

incorporated herein by reference.

Industrial Applicability

According to the present invention, it is possible to prevent abrasion of
edges of a window, which would otherwise be caused by flow of a molten resin,
in a die that forms a window by letting edges of the"wi‘ndow, supporting the
bus-bars in a cantilever fashion extend at an angle with respect to an extending

direction of the bus-bars.

Reference Signs List

1 ELECTRIC JUNCTION BOX
3 BUS-BAR

5 CASE

7 CONNECTION

13
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9 BASE MEMBER

11 WINDOW

17 EDGE

19 EDGE

21 VIRTUAL LINE

23 DEPRESSED AREA
25 FRAME PORTION

27 DEPRESSED AREA
29 RAISED PORTION

31 EDGE

33 EDGE

41DICE

43 PUNCH

45 INSERT HOLE

14
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CLAIMS

1. An electric junction box, comprising:

a plurality of bus-bars spaced apart from each other; and

a case made of a resin, coyering the plurality of bus-bars and in‘c_luding
a window for exposing a portion of the plurality of bus-bars;

wherein the window has a first edge located at respective exposed
portions of the plurality of bus-bars and a second edge located between the
respective exposed portions of thé _plurality of bus-bars; and

the first edge is formed along a virtual line that is at an angle with
respect to an extending direction of the bus-bars, and the second edge is
formed with a depressed area ha'ving a shape of a rectangular triangle whose |

slope is the virtual line.

2. The electric junction box according to claim 1, wherein a connection for
connecting the bus-bars is formed in the respective exposed portions of the

plurality of bus-bars, and the connection is disconnected after molding.

3. A molding die comprising:

at least an upper die and a lower die for integrally molding a plurality of
bus-bars which are to form an electrical circuit, to a base member of a case
made of a resin; |

wherein a frame portion forming a window for exposing portions of the
plurality of bus-bars spaced apart from each other in the base member is

formed on at least one of the upper and lower dies;

15
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an edge of the frame portion corresponding to an edge of the window
includes a first edge located at a depressed area enclosing the respective
bus-bars and a second edge located at a raised portionvlocated between the
respective bus-bars;

the first edge is formed along a virtual line that is at an angle with
respect to an extending direction of the bus-bars; and |

the second edge is formed on a lateral surfacé of the frarhe portibn ina
shape of a rectangular triangle that takes the virtual line as a slope and that is

raised on the lateral surface of the frame portion.

4. A processing die, comprising:

a dice and a p‘unch cutting the connection of the electric junction box
according to claim 2,

wherein the dice has an insert hole that comes into contact with the
exposed portions of the plurality of bus-bars and that permits insertion of the
punch at a position of the connection; and

the dice is formed along the first and second edges.

16



WO 2013/047900 PCT/JP2012/075865

Fig.1

p—~—5

1/5



PCT/JP2012/075865

Fig.3

WO 2013/047900

—
—

T . \

A—3
L ————1-29

__ . ;Q\,\V/ : s
s | g K
, | A
%%

Fig4

2/5




WO 2013/047900

Fig.5

7

41

PCT/JP2012/075865

Fig.6(b)

i -

N/
I-l/ 8]

~ \\\

3/5

\\\




PCT/JP2012/075865

WO 2013/047900

_,‘]0

[k

|

Fig.7

11~

Fig.8

4/5 .



WO 2013/047900 PCT/JP2012/075865

Fig.9

X |

~L~wad

5/5



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings

